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Maximum: 70 marks

Answer Part A and any FOUR questions from Part B.

All questions carry equal marks.

Missing data if any may be assumed suitably.

Answer to Part A must be one place.

PART-A

1.
a)
Show that an analytic function with constant real part is constant.


b)
Prove that 
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c)
State Residue theorem.


d)
What is the probability that 4S’s appear consecutively in the word MISSISSIPPI assuming that the letters are arranged at random.


e)
A fair coin is tossed six times. Find the proability of getting four heads.


f)
Find z-transform of 
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g)
Solve 
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PART-B

2.
a)
In a two dimensional fluid flow, the stream function is 
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b)
If 
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3.
a)
Expand 
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b)
Find the residue of f(z) = cot z at each of the poles.

4.
a)
Evaluate 
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b)
Use residue theorem to evaluate 
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5.
a)
200 digits were chosen at random from a …… of tables. The frequencies of the digits were ….



Digit :
0
1
2
3
4
5
6
7
8
9



Frequency 18
19
23
21
16
25
22
20
21
….



Use the chi-square test to assess th…… correctness of the hypothesis that the digit….. were distributed in the equal number in the tables from which these were chosen.


b)
The means of 2 large samples 1000 and 2000 members are 67.5 inches and 68.0 inches respectively. Can the samples be regarded as drawn from the same population of S.D. 2.5 inches.

6.
a)
A manufacturer claimed that atleast 95% of …… the equipment which he supplied to a factory conformed to specifications. An examination of a sample of 200 pieces of equipment revealed that 18 were faulty. Test his claim at 5% level of significance.


b)
The mean of certain normal population is equal to the standard error of the mean of the samples of 64 from that distribution. Find the probability that the mean of the sample size 36 will be negative.

7.
a)
Solve the difference equation
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b)
Find 
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8.
a)
If 
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, find the values of f(2) and f(3).


b)
State and prove damping rule of z-transforms.
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Maximum: 70 marks

Question no. 1 is compulsory.

Answer any FOUR questions from the remaining.

All questions carry equal marks.

Answer to Question No.1 must be at one place.

Assume suitable data wherever necessary.

1.
a)
Define dislocation.


b)
Define lever rub.


c)
Define annealing.


d)
What is magnetostriction?


e)
What are the requirement of materials for Tribology spring and integrated circuits?


f)
What are miller indices?


g)
Explain fatigue curve.

2.
a)
Discuss the mechanism of perminant deformation in detail.


b)
Name the server crystal systems and characterize them in terms of lattice parameters and interaxial angles.

3.
a)
Draw a neat Fe-Fezc equilibrium diagram and indicate all points, lines and areas.


b)
Discuss the constitution of a binary alloy giving an example in each case.

4.
a)
What is carburitins? Why it is done?


b)
What is steel? What do you understand by eutectoid hypo eutectoid and hyper eutectoid steel?

5.
a)
Discuss in detail the managing and has filed steels.


b)
What type of stainless steel would you prefer for the following ? Why?



i) 
Wrist watches



ii)
Rator blades



iii)
Utensils

6.
a)
What is conditioning of metal powder? Why is its done?


b)
Discuss the advantages and disadvantages of powder metallurgy technique over the other methods of fabrication.

7.
a)
What are the attractive properties of metal matrix composite compared to polymer matrix composite?


b)
What are the applications of composite materials?

8.
Explain


a)
Magnetic methods of testing


b)
Gibbs rule


c)
Bearing metals
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Maximum: 70 marks

Answer Part-A and any FOUR questions from Part B.

All questions carry equal marks.

Missing data if any may be assumed suitably.

Answer to Part A must be at one place.

PART-A

1.
a)
What is hysteresis loss? How do you determine it?


b)
State and explain Faraday’s law of electromagnetic induction.


c)
Draw on the same diagram, the loan characteristics of



i)
D.C. Series generator and



ii)
D.C. Shunt generator give on application of each of the above generators.


d)
A single phase series circuit is given below.



Give the reading on the ammeter.


e)
Define the term “Voltage regulation” a….. applied to a transformer. State on the factor does it depend.


f)
Draw the torque-ship characteristic of 3-phase induction motor. Indicate on it



i)
Starting torque



ii)
Stalling torque and



iii)
No load to full load torque region


g)
i)
Write the E.M.F. equation of 3-phase alternator when the stator winding in 
distributed and chorided.




ii)
Differentiate between indicating instrument and integrating instrument. Give one example for each type.

PART-B

2.
a)
Explain the following:



i) Self inductance



ii) Mutual inductance



iii) Dynamically induced e.m.f.



iv) Statically induced e.m.f.



v) Mutually induced e.m.f


b)
A cost steed ring with a relative permeability of 300 has a circular cross-section of 3 cm in diameter and a mean circumference of 80cm. The ring is uniformly would with a coil of 600 turns. Estimate the current required to produce a flux of 0.5 mwb in the ring.

3.
a)
Explain, why the load characteristic of a d.c. shunt generator is drooping with increase in load.


b)
A 4 pole d.c. generator has a wave wound armature with 792 conductors. The flux per pole is 12.1 mwb. Determine the speed at which it should be run to generate 240 volts on no load.

4.
a)
Derive the torque equation of a d.c. motor from fundamentals.


b)
250 volts D.C. shunt motor on no load runs at 1000 rpm and takes 5 anys from the supply. Armature and field resistances are 0.2 ohm and 250 ohms respectively calculate the speed when loaded taking a current of 50 amps from the supply. Assume the armature reaction weekness the field by 3%.

5.
a)
A circuit having a resistance of 6
[image: image17.wmf]W

 and an inductive reactance of 8 ohms is connected across 20 volts, 50 Hz mains in parallel with another circuit having resistance of 8
[image: image18.wmf]W

 and capacitive reactance of 6
[image: image19.wmf]W

. Calculate the total current taken from the supply.


b)
A 10 kVA, 500/250 volts, 1-phase transformer has its maximum efficiency of 94% when delivering 90% of its rated output at unity p.f. Estimate its efficiency when delivering full load output at 0.8 p.f. lagging.

6.
a)
Show that the stator produces a rotating magnetic field in a 3-phase induction motor.


b)
The power input to a 500 volts, 3-phase, 6 pole, 50 Hz induction motor running at 975 rpm is 40 kw, stator losses are 1kw. Friction and windage losses are 2Kw. Calculate the ship and the efficiency of the motor.

7.
a)
Name the various starting methods adopted for 3-phase synchronous motor and explain one method in detail.


b)
A 3-phase, 16 pole alternator has a star connected winding with 144 volts and 10 conductors/volt. The flux pole is 30 motor sine distributed and the speed is 37 rpm. Find the frequency the open circuit phase and line e.m.fs induced.

8.
a)
Describe the construction and principle of operation of dynamometer type wattmeter. 


b)
Describe the construction and principle of operation of critical conductivity meter.
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Maximum: 70 marks

Qiestion No.1 is compulsory.

Answer any FOUR questions from the remaining.

All questions carry equal marks.

Answer to question 1 must be at one place.

Assume suitable data where ever necessary.

1.
a)
Define perneance.


b)
Define mutual inductance.


c)
Give the applications of DC motors.


d)
Define average and RMS values.


e)
Draw the equivalent circuit of transformer.


f)
Draw the slip-torque characteristics of induction motor.


g)
Mention the types of electrical instruments.

2.
a)
Explain the concept of electro magnetic induction through Faraday’s laws.


b)
The field winding of 4-pole dc generator consists of 4 coils connected in series, each coil being wound with 1200 turns. When the field is excited, there is a magnetic flux of 0.04 wb/pole. If the field switch is opened at such a speed that flux falls to be residual value of 0.004 wb/pole in 0.1 second, calculate average value of emf induced across the field winding terminal.

3.
a)
Explain in detail about various losses in dc machine with the help of power stages.


b)
A shunt generator supplies 96A at a terminal voltage of 200 volts. The armature and shunt field resistances are 0.1( and 50( respectively. The iron and frictional losses are 2,500 w find



i) emf generated



ii) Copper losses



iii) Efficiency

5.
a)
Explain in detail about phasor diagram, derive EMF equation for transformer.


b)
An ideal 25 KVA transformer has 500 turns on the primary winding and 40 turns on the secondary winding. The primary is connected to 3000V, 50 Hz supply. Calculate



i)
Primary and secondary currents on full load.



ii)
Secondary emf.

6.
a)
Explain in detail about construction and principle of operation of induction motor.


b)
Derive the conditions for maximum torque under running condition for induction motor.

7.
a)
Explain the procedure to find voltage regulation by synchronous impedence method.


b)
Why synchronous motor is not self starting? And mention the different methods for self starting?

8.
Write short notes on:


a)
BH curve and Hysterysis loop


b)
Energy meter.
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Maximum: 70 marks

Qiestion No.1 is compulsory.

Answer any FOUR from the remaining questions.

All questions carry equal marks.

Answer to question 1 must be at one place.

Assume suitable data wherever necessary.

1.
a)
Differentiate between a machine and structure.


b)
Define velocity of rubbing.


c)
Draw the velocity diagram for a given slider crank mechanism.


d)
State laws of friction.


e)
What is stability of a Governor?


f)
Explain inertion force.


g)
Classify steering gears.

2.
a)
Derive an expression for the ratio of shaft velocities for Hooke’s joint.


b)
A crank and slatted lever mechanism used in a shaper has a centre distance of 300 mm between the centre of oscillation of the slotted lever and the centre of rotation of the crank. The radius of the crank is 120 mm. Find the ratio of the time of cutting to the time of return stroke.

3.
a)
Explain sensitiveness and isochronisms of a governor.


b)
All the arms of a porter governor are 178mm long and are hinged at a distance of 38mm from the axis of rotation. The mass of each wall is 1.15 kg and mass of the sleeve is 20kg. The governor sleeve begins to rise at 280 rpm when the links are at an angle of 300 to the vertical. Assuming the friction to be constant, determine the maximum and minimum speed of rotation when the inclination of the arms to the vertical is 450.

4.
a)
Derive an expression for maximum fluctuation of energy in a flywheel with visual………notation.


b)
Derive an expression for the height of a wa…………governor. What are the limitations of wat……… governor.

5.
a)
Bring out the difference between the slider……..crank chain and the double slider crank chain………. by suitable sketches.


b)
Explain pantograph and double Hooke’s joint.

6.
The crank and connecting rod length of a simple engine are 10cm and 40cm respectively. The connecting rod weighs 500N and its centre of gravity is 22cm from piston, the radius of gyration about the centre of gravity being 12cm. If the engine speed is 300 rpm. Using Klein’s construction for the crank angle of 450 from i.d.c; determine the linear velocity and acceleration of the centre of gravity of the rod; the angular velocity and acceleration of the rod and K.E. of the rod.

7.
a)
Sketch and describe a single plate clutch.


b)
Sketch and describe Hartwell governor.

8.
Write notes on Mitchell thrust bearing; turning moment diagram and pickering governor.
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Maximum: 70 marks

Question No.1 is compulsory.

Answer any FOUR questions from the remaining.

All question carry equal marks.

Answer to question 1 must be at one place.

Assume suitale data wherever necessary.

1.
a)
Give the limitations of broaching.



b)
At what speed a 20 mm drill will run for cutting a sheet at 30 m/min surface speed.


c)
What is a milling centre?


d)
What are the factors that affect tool life?


e)
What is the main function of a lathe?


f)
Define indexing on milling machine.


g)
Differentiate turnet and capstan lathes.

2.
a)
Give tool classification and advantages of broaching.


b)
Make a note on chemical milling and AJM.

3.
a)
Describe in detail an engine lathe with a neak sketch.


b)
Explain clearly about ECM and WJM.

4.
a)
Name various work holding device of drilling machine. Describe one with a neat sketch.


b)
Distinguish between wet and dry grinding.

5.
a)
Discuss how cutting force changes with variation of speed and rake angle of a milling cutter.


b)
Make a note on friction and temperature in metal cutting.

6.
a)
How a grinding wheel is selected? Outline various factors that influence its selection.


b)
Make a note on lapping and honing.

7.
Discuss in detail about tool geometry, tool.. materials and tool signature.

8.
Write notes on


a)
Boring machine


b)
Super finishing and


c)
Buffing
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Maximum: 70 marks

Question No.1 is compulsory.

Answer any other FOUR questions.

All questions carry equal marks.

1.
a)
Write definition of environmental studies.


b)
Define ecology and ecosystem.


c)
What factors make a desert ecosystem?


d)
What is mean by global warming?


e)
What is a waste land? Mention its types.


f)
What is mean by sustainable development?


g)
Define noise pollution.

2.
a)
Discuss the problems caused by dams, and benefits of constructing dams.


b)
Explain the consequences of over utilization of surface and ground water resources.

3.
What do you understand by the term biodiversity? Write briefly about the different kinds of diversity in organism.

4.
Discuss the importance of environmental studies with respect to the  following  statements.



a)
We live in a world wherein natural resources are limited.


b)
Green spaces and garden are vital to the psychological and physical health of city dwellers.

5.
a)
Explain the effects of oil pollution on the ocean.


b)
Bring out the main elements of water conservation.

6.
What are the environmental diseases that children are prone to? Bring out the causes and effects.

7.
a)
Give some unsustainable development…….activities and their effects.


b)
What are environmental pollution contro……… acts ? State the salient features of Water Act ……… 1974.

8.
Explain


a)
Chipko movement


b)
Insitu and exsitu conservation


c)
Rain water harvesting.
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Maximum: 70 marks

Note:
Answer Part A and any FOUR questions from Part B.


All questions carry equal marks.


Missing data if any may be assumed suitably.


Answers to Part A must be at one place.

PART-A

1.
a)
What is meant by the term plastic and elastic deformation?


b)
Differntiate between the term materials science and materials engineering.


c)
Enlist various defects in crystal.


d)
Why inter metallic compounds are used in bearing materials?


e)
How does the Ni and Cr affect the steel?


f)
Why it is difficult to machine while CI compared to Greay C-I?


g)
What is a composite material?

PART-B

2.
a)
What are the three steps in age-hardening treatment? Describe what happens in each step.


b)
Find out the yield stress for a polly crystalline alloy when the gram size is ASTM 8 (0.002mm). Assume 
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3.
a)
Describe the methods for minimizing creep of materials at low and high temperature.


b)
Derive an equation for the strain energy associated with a screw dislocation.

4.
a)
List the three most important function of alloying elements in steel, explaining each one briefly.


b)
What is the purpose of tempering a quenched steel? How can the tempered properties be optimized?

5.
a)
What is meant by powder characterization? Mention some of the important characteristics of powder.


b)
Why slip lines in BCC metals are wavy….. contrast to the slip lines in HCP and F……. metals which an straight?

6.
a)
Which method do you think to be suitable f…… the quality inspection of welded joints? Why?


b)
Explain the principle of X-ray radiography.. and eddy current inspection.

7.
a)
Give the classification and composit……. Materials.


b)
Explain the process of manufacturing fibr……… reinforced compositor.

8.
a)
Discuss the use of hardenably curves.


b)
Write short notes on



i) T-T-T curves



ii) Case hardening
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Maximum: 70 marks

Note:
Answer Part A and any FOUR from Part-B.

All questions carry equal marks.

Missing data if any may be assumed suitably.

Answers to Part A must be at one place.

PART-A

1.
Answer the following.


a)
Differentiate between PN diode and Zener diode.


b)
Explain CC configuration of a BJT.


c)
Explain the VI characteristics of SCR.


d)
What are the applications of amplifiers?


e)
What is servomechanism?


f)
What is a flip flop?


g)
What is microprocessor?

PART-B

2.
a)
Draw the band of a p-n junction diode under open circuit conditions. Obtain the 
equation for Eo.


b)
Derive equation for the total diode current.

3.
a)
What is meant by feed back ? Discuss the general characteristics of negative 
feedback Amplifier.


b)
Draw the circuit diagram of RC Oscillator and explain its principle of operation.

4.
a)
Explain the construction and working principle of CRT.


b)
Explain about the deflection plates in CRO.

5.
a)
Describe the half wave rectifier operation.


b)
Derive the ripple actor and the regulation.

6.
a)
Explain the basic principle of resistance welding.


b)
Draw the basic circuit for ac resistance welding and explain its working.


c)
Mention the types of resistance welding briefly.

7.
a)
Minimize the following Boolean expressions the required no. of literals.




i) 
[image: image22.wmf]BCD
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ii) ABC + 
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 to five literals.


b)
Obtain complement and dual for the given…. Expression (AB+BC+AC) (EF).

8.
a)
Explain the architecture of 808…….. microprocessor.


b)
Explain the instruction set of 808…. microprocessor.



______

2011
II / IV B.E. DEGREE EXAMINATION

Second Semester

Mechanical Engineering
ENGINEERING MECHANICS-II
Time: Three hours







Maximum: 70 marks

Answer Part A and any FOUR questions from Part-B.

All questions carry equal marks.

Missing data if any may be assumed suitably.

Answers to Part A must be at one place.

PART-A

1.
a)
State D’ Alembert’s principle for a particle.


b)
A shot is fired into space at an elevation of 600 with a velocity of 60 m/s. Determine maximum height attained.


c)
A ball of mass 2kg moving with velocity 10 
[image: image26.wmf]1
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 collides with another ball of same mass at rest. What is velocity and direction of both balls after collision?


d)
Explain the practical application of law of conservation of momentum.


e)
Calculate the moment of inertia and radius of gyration of a grind stone 900 mm in diameter and 100 mm thick with respect to its axis of rotation. Stone weighs 25 kN/m3.


f)
Explain the mechanism of Impact.


g)
A body of mass 2 kg is thrown up vertically with a kinetic energy of 490 Joule. If the acceleration due to gravity is 9.8 m/s2, what is the height at which the kinetic energy of the body becomes half its original value?

PART-B

2.
a)
Two bullets are fired from a defective rifledgun. First one undershoots the target by 10m while it was projected at 17o. Second bullet projected at 440 overshoots the target by 25m. Determine the correct angle of projection for killing the enemy.


b)
A mortar bursts on contact with the ground and splinters fly-off in all directions with velocity 26 m/s. How much time can be taken by a splinter to hit a person standing 38m away.

3.
a)
The acceleration of particle is defined …. the relation 
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 when t=2 seconds and v=1 m. when t=1 seconds, determine the constant…..’k’. Write the equations of motion when… x=0 at t=3 secs.


b)
A burglar’s car had a start with ….. acceleration of 2 m/s2 . A police vigilant pa…… came after 5 seconds and continued to cha…. the burglar’s car with a uniform velocity…… 20m/s. Find the time taken in which ….. police will over take the car.

4.
A fly wheel rotating freely at the speed….. 1750 rpm clockwise is provided with a counter…… clockwise torque, which is first applied at time t=…… producing a counter clockwise acceleration…….. 
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a)
Time required to produce clockwise angular speed 950 rpm.


b)
Time required to reverse direction of rotation.


c)
Total number of revolutions during first 14S of movement.

5.
A spring of unstretched length 0.2m is connected to blocks A and B having weights 3 kg and 2 kg respectively. If in the initial condition, the spring is compressed by 5cm and the system is released from rest, when the spring comes again in its normal length? Take K for spring of 2 N/mm.

6.
Two bodies A and B of masses 800 kg and 600 kg are attached at the ends of a flexible rope. The rope passes over a pulley of 800 mm diameter. The pulley has a mass of 100 kg with a radius of gyration of 400mm about its axis of rotation.


Determine the torque, which must be applied to the pulley to raise the 800kg body with an acceleration of 1 m/s2.
7.
Two bodies of mass 15 kg and 9 kg respectively hang on light strings 3m long side by side and are just in contract the heavier body is drawn aside, keeping string taut until its centre of gravity is raised through a vertical distance of 700mm. It is then released and on impact, the two masses adhere. Calculate


a)
the velocity of 15kg mass just before impact


b) 
loss of kinetic energy on impact


c)
the common velocity immediately after the impact


d)
The vertical height through which the centre of the gravity of the combined system will rise and


e)
Tension in the string of 15kg mass just before impact.

8.
Write short notes on any THREE of the following:


a)
Torsional vibration


b)
Principle of angular momentum in rotation.


c)
Coefficient of restitution and plastic impact


d)
Rectilinear translation
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Maximum: 70 marks
Answer Part A and any FOUR questions from Part-B

All questions carry equal marks.

Assume suitable data wherever necessary.

Answers to Part A must be at one place.

PART-A (7x2=14)

1.
a)
What is semiconductor, define P-type semiconductor?


b)
Define reverse saturation current.


c)
What is rectifier? Give its types.


d)
What are relay circuits?


e)
Substrate (111001)2 from (101011)2 using 2’s compliment.


f)
Define flip flop.


g)
Write down the steps involved to fetch a byte in 8085.

PART-B 

2.
a)
Explain the construction, operation, volt-amphere characteristics and application of 


SCR?









(7)


b)
Explain the characteristics and various regions in a transistor.


(7)

3.
a)
Explain the single stage and multi stage amplifiers with neat circuit diagram and write 


its advantages, applications.






(7)


b)
What are the different types of rectifiers? Explain about the Half wave rectifier and 


write its advantages and applications.





(7)

4.
a)
Simplify Boolean expressions in



a) Sum of products

b) Product of sum for




i) Y(A,B,C,D) = 
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ii) 
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(7)

a) Design combinational logic circuit with four input variables that will produce logic 1 output when the number 1s in the inputs is even.




(7)

5.
a)
Draw the logic circuit of S-R flip-flop using D flip-flop.



(7)


b)
Explain about the Up/Down Asynchronous counter.



(7)

6.
a)
Differentiate between static RAM and dynamic RAM.



(7)


b)
Write notes on EPROM with block diagram.




(7)

7.
a)
With a neat diagram explain the Architecture of 8085 microprocessor.

(7)


b)
Explain the timing and machine cycles of 8085.




(7)

8.
a)
Explain the different types of addressing modes of 8085.



(7)


b)
Explain the interrupts with examples.





(7)
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